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Abstract. In the given article we generalize a construction presented in [3]. We give a
method of constructing a cover-free (s, ℓ)-code. For k > s, our construction yields a
((n
s
)
ℓ
)
×
(
n
k
)
cover-free (s, ℓ)-code with a constant column weight.
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1 Notations, Definitions and Statement of Problems
Let N , t, s and ℓ be integers, where 1 ≤ s < t and 1 < ℓ < t− s. Let , denote the equality by
definition, |A| – the size of the set A and [N ] , {1, 2, . . . , N} – the set of integers from 1 to N .
The standard symbol ⌊a⌋ will be used to denote the largest integer ≤ a.
A binary (N × t)-matrix
X = ‖xi(j)‖, xi(j) = 0, 1, i ∈ [N ], j ∈ [t],
with N rows x 1, . . . ,xN and t columns x (1), . . . ,x (t) (codewords) is called a binary code of
length N and size t = ⌊2RN ⌋, where a fixed parameter R > 0 is called a rate of the code X. The
number of 1’s in a binary column x = (x1, . . . , xN ) ∈ {0, 1}
N , i.e.,
|x | ,
N∑
i=1
xi, x ∈ {0, 1}
N , (1)
is called a weight of x . A code X is called a constant weight binary code of weight w, 1 ≤ w < N ,
if for any j ∈ [t], the weight |x (j)| = w.
Definition 1. [1, 2]. A code X is called a cover-free (s, ℓ)-code (briefly, CF (s, ℓ)-code) if
for any two non-intersecting sets S,  L ⊂ [t], |S| = s, | L| = ℓ, S ∩  L = ∅, there exists a row x i,
i ∈ [N ], for which
xi(j) = 0 for any j ∈ S,
xi(k) = 1 for any k ∈  L.
(2)
2 Main Result
Let {
(
n
k
)
} denote the family of k-subsets of set [n], and {
((n
s
)
ℓ
)
} denote the family of non-ordered
ℓ-tuples of distinct s-subsets of set [n]. For s < k < n define a binary matrix X(k, s, ℓ, n) by
letting the rows and columns be, respectively, represented by the members of {
((n
s
)
ℓ
)
} and {
(
n
k
)
}
in the following fashion: for given K ∈ {
(
n
k
)
} and given S = {S1, . . . , Sℓ} ∈ {
((n
s
)
ℓ
)
} the matrix
1
X(k, s, ℓ, n) has a 1 in its (K,S)-th entry if and only if there exists at least one Si ∈ S such that
Si ⊂ K.
Theorem 1. X(k, s, ℓ, n) is an
((n
s
)
ℓ
)
×
(
n
k
)
cover-free (s, ℓ)-matrix with a constant column
weight.
Proof. Consider arbitrary S and  L ⊂ [
(
n
k
)
], |S| = s, | L| = ℓ, S ∩  L = ∅. Let the
corresponding elements of {
(
n
k
)
} be, respectively, K1, . . . , Ks and K
′
1, . . . , K
′
ℓ. Since all elements
of {
(
n
k
)
} are distinct and of the same size, we can find sets S1,. . . , Sℓ such that Si ⊂ K
′
i and
Si 6⊂ Kj for any i ∈ [ℓ] and j ∈ [s]. Therefore, the row which corresponds to the set {S1, . . . Sℓ}
satisfies cover-free (s, ℓ)-condition (2). Observe that the matrix X(k, s, ℓ, n) is a constant-weight
matrix because all columns of the matrix possess the same properties.
One can check that we have to choose k = n/2 to maximize the size of code X. In asymptotic
regime the parameters of X(n/2, s, ℓ, n) are:
t = 2n(1+o(1), N =
nsℓ
(s!)ℓℓ!
(1 + o(1)).
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